A 40-year-old woman was referred to our hospital with abnormal findings on chest X-ray. Her medical history was remarkable in that she had presented with a pleomorphic adenoma in the right parotid gland treated by surgical removal approximately 12 years previously. Chest computed tomography showed well-defined non-calcified nodules of the bilateral lobes, so she underwent segmentectomy of the right upper lobe and middle lobe. The histopathological diagnosis was metastasizing pleomorphic adenoma of the lung, a rare entity.
. A chest X-ray at the first visit showed bilateral multiple nodules.
Introduction
Pleomorphic adenoma is the most common benign neoplasm of the salivary glands (1, 2) . Pleomorphic adenomas rarely metastasize without a histological malignant transformation (2-4). However, due to the rarity of such events, there is no clear consensus regarding their epidemiology, mechanism of development, course, treatment, prognosis, or survival. This case report describes the diagnostic approach for a patient with multiple metastasizing pleomorphic adenomas of the lung.
Case Report
A 40-year-old woman was referred to our hospital with abnormal findings on chest X-ray. Her medical history was remarkable in that she had had a pleomorphic adenoma in the right parotid gland treated with enucleation in our hospital approximately 12 years prior. That tumor had been 3.6× 3.2 cm in diameter, and while partial extracapsular growth and invasion of the capsular blood vessels were observed, there had been no cervical lymph node metastasis.
A chest X-ray revealed bilateral multiple nodules (Fig. 1) .
A chest computed tomography (CT) scan showed welldefined non-calcified nodular lesions of the bilateral lobes, with a maximum diameter of 11 mm (Fig. 2) . 18-fluoro-2-deoxyglucose positron emission tomography (FDG-PET) showed slightly positive signals (SUVmax: 1.0) in multiple lung nodules. For a diagnosis, two nodules of the right upper lobe and one nodule of the right median lobe were par- tially resected by thoracoscopy. A macroscopic examination showed well-demarcated whitish solid masses with surfaces that were not smooth. A histological examination showed that the tumors contained a central epithelial component with proliferating polygonal or fusiform epithelial cells without nuclear atypia, and a peripheral mesenchymal component with loose fusiform cells in a myxoid stroma. In the surgical specimen of the parotid gland obtained 12 years previously, the tumor cells exhibited vascular and subcapsular invasion. These pathological findings were highly similar to the current findings, and thus the tumors were considered to have the same origin (Fig. 3 ). An immunohistochemical analysis was positive for pancytokeratin AE1/AE3 and S-100 protein in the epithelial cells. The mesenchymal cells were negative for AE1/AE3 and positive for glial fibrillary acidic protein (GFAP) in the border zone between the epithelial and mesenchymal cells (Fig. 4) . The MIB-1 labeling index (L.I.) was less than 3%. The final diagnosis was metastasizing pleomorphic adenoma. Supporting the theory that the new tumor represented a local recurrence of the previous parotid gland tumor, a 17-mm section of the right parotid gland tumor was examined by contrast-enhanced magnetic resonance imaging (MRI) (Fig. 5) .
Resection of the local recurrence was likely to cause facial nerve paralysis, so this patient is being followed closely without treatment. In the three months since the diagnosis, enlargement of the local recurrence site and metastasis have not been observed.
Discussion
Foote and Frazell first reported a case of metastasizing pleomorphic adenoma in 1953 (5). Ratnasingham reviewed 81 cases reported from 1942 to 2014 in the English language literature (2) and found that the most common sites for metastasizing pleomorphic adenoma were bone (36.6%), lung (33.8%), and cervical lymph nodes (20.1%) and that the local recurrence rate prior to metastasizing pleomorphic adenoma was 72.8% (2) . In our case, bone and cervical node metastases were not identified by whole-body contrast enhanced CT or FDG-PET.
The World Health Organization (WHO) classifies malignancies originating from pleomorphic adenomas into three forms of malignant epithelial tumors: carcinoma expleomorphic adenoma, carcinosarcoma, and metastasizing pleomorphic adenoma (6) . Metastasizing pleomorphic adenoma is distinguished from the two other categories by its benign histology, and our case is consistent with this category. However, as metastasis is pathologically a feature of malignancy, metastasizing pleomorphic adenoma is an oxymoron.
The mechanism by which pleomorphic adenomas metastasize is poorly understood. Thackray and Lucas explained that this metastasis occurs by the "transplantation" mechanism based on the high rates of local recurrence, seeding, and tumor embolisms in capsular blood vessels, as well as local recurrence prior to metastasis (7) . Inappropriate surgical resection is thought to allow disrupted tumor cells to be seeded through the venous or lymphatic routes (8) . Nouraei revealed that incomplete surgical excision of the primary metastasizing pleomorphic adenoma was associated with local recurrence and distant metastasis (9) . As the tumor in our case exhibited invasion of capsular blood vessels, surgical excision might have led to seeding.
Total surgical resection is the standard therapy of local recurrence and metastasis. Indeed, surgical metastasectomy confers a significant survival advantage over non-surgical treatment (9) . Some patients have been reported to receive chemotherapy and radiotherapy, but there are no established treatments. The prognosis for metastasizing pleomorphic adenoma is difficult to quantify because such patients have not been subject to long-term follow-up, and case reports have often been published relatively early after treatment. The 1-year survival rate has been reported to be 80.4%, and the 2-, 3-, and 5-year survival rates have been reported to be 64.7%, 41.2%, and 31.4% (2) . The independent prognostic factors are that the metastases are present at a signal site and that the interval between the initial primary tumor presentation and distant metastasis is more than 10 years; the 4-year survival with the former and the latter are reportedly more than 70% and more than 80% (9) . The clinical course of this patient meets these two factors, so the prognosis may be relatively promising.
In conclusion, we herein reported a rare case of metastatic pleomorphic adenoma of the lung. In pleomorphic adenoma patients, long-term follow-up is mandatory after resection due to the possibility of recurrence and metastasis.
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